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Abstract : Qualitative analysis was conducted on the impact factors of price of traditional Chinese
medicine Siraitia grosvenorii ,and then the price series of Siraitia grosvenorii was modeled u-
sing the GM (1,1) model, of which fitting precision and higher accuracy were studied by the
gray system theory. The results showed that the samples length of 4 GM (1,1) model has a
good prediction ability for the quarterly average price of Siraitia grosvenorii.

Key words: price, prediction,GM (1,1) model, Siraitia grosvenorii

, ARIMA GM (1,1)
1
:2011-09-12 1.1
(19809) ,
C 200413) ’ > >
300 s
2012 2 19 1

2]

15



[3]

1.2
@Y
(2)
(3
) o

”» 200 9 “ ”»

[45)
(5) o
)
(6) o
D) o
(8 o
[6]
(9
16

’

2003

“

[7]D
(8] 1982 ’
1996~2005
GM (191) °©
2 GM (1,1)
2.1 GM (1,1)

X(O) s X(O) —
(1'“”(1),l‘m)(2),1'(0)(3>9"'917(())(71)) , .
2V (k) =0,k=1,2,,n.

X(l) R X(l) — (I(l)(1),.2"(1)(2);1(1)(3)9’"’

k
2V, V) =D 20Dk =1,2, 0.
i=1

Z(l) X(l) Z(l) — {Z(l)(l)’
(2,2}, , ZV (k) =0.52 (k) +
0. 51‘(1)(k71)’k:1927”'7710 Im)(}’\)_'_az(l)(k)
=b GM(,D) s a.b

) (jl:(a’b)T D)
(2 —zP(@2) 1
2 (3) —=zP(3) 1
Y: . ’ B: . .
27 (n) —=zP ) 1

O k) FazP (k) =b
, a=(B™B)'B"Y.
dI(D

dz

_|_aI(l> :/) I(O)(k) +

Guangxi Sciences, Vol 19 No. 1,February 2012



az'’V (k) =0 , 0 2.2.3
’ N e= 130w X 5=
(1) dT +CLT<1) :/) n k=1
dt n B
1 RO) N2 RO 2
. ;u (B) —x)*  a . 53
S(D (D b\ —u b - - ;
X ([)*(I (O)_*)e JF*O lz (e(/e)—s)z C:E
¢ ) &) = ’ 51
2)GM(1,1 Y (k : k) =1
2 ( ) =7 (k) 1 ez (k) ’ H co >0, ¢ < ¢ ’
. b, _ b ’
&) D=0 — 2y +2 p=1,2,.
X (/€+ ) (a ( ) a e + a k 2.2. 4
(3) 1,(1)(0) :1,(0)(1) s _ n
A ) z e = 1> .=
2V G D =GO (D) =Dyl k=12, e
(4) i‘(o)(k—’—l):]:”“)(/Q—Q—l)*.;f“)(/@), P(‘E(k)*€‘<06745\1) N
E=1,2," po >0, D > po ,
2.2 GM (1,1) °
GM (1.1) . . 2.2.5
1
1
Table 1 Precision testing grade
2.2.1
N 2O 1), 20 (2), Index criticality
X = ( ) [©) ) ’ Precision
2 (3) 2 () grade Relative Corre- Mean square  Small error
) }(o) D ’}w) (2). error( %) lativity error ratio probability
0 = ( . ) ) 1 1 0. 90 0.35 0.95
() I 5 0. 80 0. 50 0. 80
e =(e(1),e(2),+e(m)) = i 10 0.70 0. 65 0.70
<~1(0>(1) _A’}f(m(l),.T(m(Z) _‘%(0)(2)’> I\ 20 0. 60 0. 80 0. 60
e () — 20 () ’ 2.3 GM (1,1)
A = 2.3.1
( e(D) e(2) e(n) >: oy 1996 1 2005 12
2@ T 2 e , 120. 9
e(k)
(D k<n, A= 20 () ‘ b 2 1996 12005 1
e(n) i ’
’ An = ‘1‘(0)(77) ‘ ’ A= D 2 o
. 1.50
LZA
= ’ 1.25
~ 5
2 1—A s 1 —A, 2 1.00
. &
_ ﬁ 0.75
(3) a s A < a s A” < a ’
0.50
2.2.2 T T T T T T T T j "
X o 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
s X A5 Year
, e X © A%(m , €0 1
S . Fig.1 Time series plot of price of Siraitia grosvenorii
2012 2 19 1 17




2 1996 1 2005 12 *
Table 2 Monthly price of Siraitia grosvenorii during 1996-01~2005-12

Time Price Time Price Time Price Time Price Time Price
1996-01 0. 40 1998-01 0. 80 2000-01 0. 80 2002-01 0.70 2004-01 1. 25
1996-02 0. 35 1998-02 0. 70 2000-02 0. 80 2002-02 0.70 2004-02 1.25
1996-03 0.40 1998-03 0.70 2000-03 0. 80 2002-03 0.70 2004-03 1. 35
1996-04 0.40 1998-04 0.70 2000-04 0. 80 2002-04 0. 80 2004-04 1. 40
1996-05 0. 60 1998-05 0. 70 2000-05 0. 80 2002-05 0. 80 2004-05 1.40
1996-06 0. 60 1998-06 0. 50 2000-06 0. 60 2002-06 0. 80 2004-06 1.40
1996-07 0. 40 1998-07 0. 60 2000-07 0.70 2002-07 0. 80 2004-07 1. 40
1996-08 0. 60 1998-08 0. 50 2000-08 0.70 2002-08 0. 80 2004-08 0.85
1996-09 0. 60 1998-09 0. 50 2000-09 0.70 2002-09 0. 80 2004-09 0. 85
1996-10 0. 60 1998-10 0. 50 2000-10 0.70 2002-10 0. 80 2004-10 0.95
1996-11 0. 60 1998-11 0. 60 2000-11 0. 60 2002-11 0. 80 2004-11 0.75
1996-12 0. 60 1998-12 0. 60 2000-12 0. 60 2002-12 0. 80 2004-12 0.75
1997-01 0. 60 1999-01 0. 60 2001-01 0. 80 2003-01 0. 80 2005-01 0.75
1997-02 0. 60 1999-02 0.70 2001-02 0. 80 2003-02 0. 80 2005-02 0.55
1997-03 0. 60 1999-03 0.70 2001-03 0. 80 2003-03 0. 80 2005703 0.55
1997-04 0. 60 1999-04 0. 80 2001-04 0.75 2003-04 0. 80 2005-04 0.55
1997-05 0. 80 1999-05 0. 90 2001-05 0.75 2003-05 0. 80 2005-05 0. 60
1997-06 0. 80 1999-06 1. 00 2001-06 0.75 2003-06 0. 80 2005-06 0. 60
1997-07 0. 80 1999-07 0. 90 2001-07 0.70 2003-07 0. 80 2005-07 0. 60
1997-08 0. 80 1999-08 0. 90 2001-08 0.70 2003-08 0. 80 2005-08 0. 60
1997-09 0. 80 1999-09 0. 90 2001-09 0.70 2003-09 0. 90 2005-09 0. 60
1997-10 0. 80 1999-10 0. 90 2001-10 0.70 2003-10 1.05 2005-10 0. 60
1997-11 0. 80 1999-11 0. 90 2001-11 0.70 2003-11 1.15 2005-11 0. 50
1997-12 0. 80 1999-12 0. 80 2001-12 0.70 2003-12 1.25 2005-12 0.50

* , /o Data sources: Guangxi medicine site,price data according to medi-

um Siraitia grosvenorii s unit: Yuan per Siraitia grosvenorii.
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Fig. 2 ACF plot of price of Siraitia grosvenorii
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Table 3 CPI,Quarterly nominal and real prices of Siraitia grosvenorii
CPI CPI
Quarter Nominal price Real price Quarter Nominal price Real price
1996 0. 383 108. 3 0. 354 2001 0. 800 100. 7 0. 794
1996 0.533 108. 3 0.492 2001 0.750 100. 7 0. 745
1996 0.533 108. 3 0.492 2001 0. 700 100. 7 0.695
1996 0. 600 108. 3 0. 554 2001 0. 700 100. 7 0.695
1997 0. 600 102. 8 0. 584 2002 0. 700 99. 2 0.706
1997 0.733 102. 8 0.713 2002 0. 800 99. 2 0. 806
1997 0. 800 102. 8 0.778 2002 0. 800 99. 2 0. 806
1997 0. 800 102. 8 0.778 2002 0. 800 99. 2 0. 806
1998 0.733 99.2 0.739 2003 0. 800 101. 2 0.791
1998 0.633 99. 2 0.638 2003 0. 800 101. 2 0.791
1998 0.533 99. 2 0.538 2003 0. 833 101. 2 0. 823
1998 0. 567 99.2 0.571 2003 1. 150 101. 2 1.136
1999 0.667 98. 6 0.676 2004 1. 283 103.9 1. 235
1999 0. 900 98. 6 0.913 2004 1. 400 103.9 1. 347
1999 0. 900 98. 6 0.913 2004 1.033 103.9 0.995
1999 0. 867 98. 6 0. 879 2004 0. 817 103.9 0. 786
2000 0. 800 100. 4 0.797 2005 0.617 101. 8 0. 606
2000 0.733 100. 4 0. 730 2005 0.583 101. 8 0.573
2000 0. 700 100. 4 0. 697 2005 0. 600 101. 8 0. 589
2000 0.633 100. 4 0.631 2005 0.533 101. 8 0.524
% :CPI 2008 , 2 , /.

CPI come from China Statistical Yearbook 2008,nominal quarterly prices of Siraitia grosvenorii are calculated according to monthly prices in Table

2,Unit: Yuan per Siraitia grosvenorii.
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Table 6 Prediction value of forward 1 period

/ 1 / 1
/ /
Sample No. Original observe data/simulation value for sample data
Original observe data/ Prediction relative er-
prediction value forward ror of forward 1 period

1 period [€Z3)
1.2.3.4 0.354,0.492,0.492,0. 55430, 3540,0.4812,0.5118,0. 5444 0.584; 0.5790 0. 8562
2,3,4,5 0.492,0.492,0. 554, 0.584;0.4920,0.4982,0.5417,0. 5891 0.713;0. 6406 10. 1543
3,4,5.6 0.492,0.554, 0.584,0.713;0.4920,0.5363,0.6121,0. 6986 0.778;0.7974 2.4936
4,5,6,7 0.554,0.584,0.713,0. 778;0. 5440,0. 5750,0. 6253,0. 6907 0.778;0. 7759 0. 2699
33,34,35,36 1.235,1.347,0.995,0.786;1.2350,1.3313,1.0127,0. 7703 0.606;0. 5859 3.3168
34,35,36,37 1.347,0.995,0. 786, 0.606;1.3470,0.9930,0.7775,0. 6087 0.573;0.4766 16. 8237
35,36,37,38 0.995,0. 786,0. 606,0.573;0.9950,0. 7661,0. 6474,0. 5470 0.589;0.4622 21.5280
36,37,38,39 0.786,0.606,0.573,0.589;0. 7860,0. 5980,0. 5893,0. 5807 0.5243;0.5723 9.2175
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